Misuse of antibiotics in children is a major public health problem which may lead to increase antibiotic resistance in paediatric population. This study aims to evaluate parents' knowledge and attitude toward antibiotic use in children with upper respiratory tract infections (URTIs) in the Western region of Saudi Arabia. A cross-sectional study was conducted using self-administered questionnaire on parents of school children. Statistical analysis was used to identify factors affecting parents' knowledge and attitude toward antibiotic use. Of the 820 respondents, almost 98% agreed that misuse of antibiotics can lead to antibiotic resistance, and almost 74% stated that antibiotics are not useful for viral infections. However, 32.3% claimed that antibiotics can enhance the recovery from viral infections. Knowledge was better in Saudi than non-Saudi parents (p=0.001), parents with higher educational levels (p=0.00008), parents with higher monthly incomes (p=0.0001), and parents of children in private and international schools (p=0.0001). Almost 35% reported self-prescription of antibiotics for their children at least once, and about 13% self-prescribed leftover antibiotics. Positive attitude was reported in parents with high monthly income (p=0.0001), and parents whose children were in private or international schools (p=0.0001). There was no significant relation between positive attitude and parents' nationality (p=0.114), nor educational levels (p=0.734). Good knowledge and positive attitude toward antibiotic use in children were reported in the Western region of Saudi Arabia. Future studies may be required to compare the current data to those after the ban of uncontrolled antibiotic prescription and dispensing in Saudi Arabia.
INTRODUCTION
Antimicrobial resistance (AMR) has become a major threat to health in both humans and animals in most parts of the world (Zowawi, 2016) . Since the early discovery of antimicrobial agents in the last century, millions of E-mail: szakai@kau.edu.sa.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License infected patients were cured after been treated with antimicrobial agents. However, the increasing resistance rates of most serious bacterial pathogens to these agents have limited the choices of treatment to few types of antimicrobials, making treatment of diseases caused by resistant pathogens more difficult. The use of antibiotics forces the exposed bacteria to generate mutations to overcome the effective mechanism of the antibiotic and become resistant (Zowawi et al., 2015) . Many factors contribute in increasing AMR, including overuse and misuse of antibiotics, and self-medication (Austin et al., 1999; Steinke and Davey, 2001; Nepal and Bhatta, 2018) . Several studies discussed the increase of AMR by various bacterial pathogens. These include taking insufficient dosage, noncompliance with treatment plan, using leftover medications, excessive use of antibiotics without medical advice, and taking antibiotics for viral infections (Levin, 2001; Alhomoud et al., 2017) .
The threat of antibiotic resistance is now becoming more obvious and requires an implementation of a prompt global action plan to limit this resistance. The World Health Organization (WHO) in one of its recent reports stated that the world is directed to a 'postantibiotic era', where common minor infections can be life-threatening (World Health Organization, 2015) .
In children, inappropriate use of antibiotics is known to increase resistance in the paediatric population (Ab Rahman et al., 2016; Keohavong et al., 2019) . Moreover, frequent exposure to antibiotics during childhood has been linked to unfavourable long-term metabolic problems, such as obesity and diabetes (Bailey et al., 2014; Boursi et al., 2015; Turta and Rautava, 2016) . Commonly, antibiotics are inappropriately given to children with non-specific symptoms, urinary tract infections (UTIs), unexplained abdominal pain or upper respiratory tract infections (URTIs) (Gieteling et al., 2011; Ab Rahman et al., 2016; Jayaweera and Reyes, 2018) . About 80% of URTIs in children are caused by viruses (Mahony, 2008) . Therefore, excessive treatments with antibiotics may not be effective for most cases. A number of factors contribute in the misuse of antibiotics in children including lack of parents knowledge regarding antibiotic use, underestimation of the consequences of long-term resistance to antibiotics by physicians, physicians' perception of being parents'/parents' expectations, their fear of probable complications (Lopez-Vazquez et al., 2012) , and self-medication, especially in countries that have no regulations to control pharmacies for dispensing antibiotics without prescriptions (World Health Organization, 2014) . Self-medication with overthe-counter (OTC) medication is an acceptable practice globally. However, buying prescription medication without seeking medical consultation can be unsafe and dangerous self-medication (Aljadhey et al., 2015) . The availability and non-restricted access to antibiotics as an OTC medication in community pharmacies in some countries can be linked to increase the risk of self-medication. Studies showed that self-medication is a common practice in developing countries, and antibiotics can be easily obtained without prescription (Sakeena et al., 2018; Zawahir et al., 2018) . A study in Saudi Arabia revealed that 35% of patients visiting primary care centers have experienced self-medication (Alghanim, 2011) . Another study in the Eastern region of Saudi Arabia reported that 67% of the parents tried selfmedication once or more, and 37.7% of them used leftovers antibiotics (Al-Shawi et al., 2018) . Fortunately, in early 2018, the Saudi Ministry of health regulated antibiotic dispensing protocols by the Executive Regulations of Health Practice Law, which prohibits pharmacists from dispensing any drug without a prescription issued by a doctor with a license to practice in the Kingdom.
Limited information regarding antibiotic use in Saudi children is known, particularly those with URTIs. To my best knowledge, no previous study was done on parents in the Western region of Saudi Arabia. As far as the use of antibiotics in children depends on their parents' knowledge, awareness and attitude toward the correct use of these medications, this study aims to assess the level of parents' knowledge and attitude toward antibiotic use in URTIs in the western region of Saudi Arabia.
MATERIALS AND METHODS

Study design, data collection and analysis
A cross-sectional study using self-administered questionnaire was conducted between the period of May and July 2018. A total of 820 participants responded to this study. All participants were parents of school children from the Western Region of Saudi Arabia. The inclusion criteria were that participants had to be parents of children who attended, or have attended schools, and should be residents in the Western Region of Saudi Arabia. A structured, self-administered questionnaire was designed based on recent literature reviews. The questionnaire was spread electronically via e-mails or through other social media platforms. To avoid duplication of participants' responses, unique national identification number had to be submitted in the questionnaire, which was anonymized during and after the survey. An informed consent form was electronically attached to the questionnaire and had to be checked prior to start answering the questionnaire.
The questionnaire contained three sections; the first started with an introductory statement about the aim of the study and appreciation for participants. The second section was designed to collect demographic data of the participants. The third contained open-and close-ended questions to report participants' knowledge, awareness and attitude toward antimicrobial use for URTI in children. In the demographic section, participants were asked to provide their age, gender, nationality, marital status, number of children, educational level, job title, monthly income and school type of their children. The knowledge and attitude section of the questionnaire was used to assess parents' knowledge and attitude toward antibiotic use for URTI. Participants' knowledge was assessed by asking 8 questions that require yes or no answers. To measure the participants' knowledge a scoring system ranged from 1 to 8 was designed. A value one was given to the correct response, and a value of zero to each incorrect response. Participants' knowledge was classified into three categories; poor knowledge for those who answered 0-2 questions correctly, intermediate for those who answered 3-5 questions correctly, and good knowledge for those who answered 6-8 questions correctly. The responses were quantitated and total score of knowledge was measured. Participants' attitude toward antibiotic use in URTI was measured by asking 7 questions. The responses to the first five of these questions were scored as the following; 2 = never, 1 = sometimes, and 0 = always. The scores were inverted for the remaining two questions. The responses were quantitated and total score of attitude was measured. The total attitude score ranged from 0-14. A score of ≤ 7 represented negative attitude, while a score of > 7 represented positive attitude toward antibiotic use in URTI. Scoring scales were adapted from a previous study (Al-Shawi et al., 2018) with some modifications to fit the requirements of our questionnaire. Data were maintained confidential throughout the study. Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA) version 21 was used to analyse the study data. Descriptive statistics were used to demonstrate respondents' demographic characteristics. The relations between categorical variables were determined using Mann-Whitney U test.
RESULTS
A total of 820 parents of school children completed the questionnaire, of whom 474 (57.8%) were fathers and 347 (42.2%) were mothers. The age group of most of participants was 31-40 (46.1%), followed by age group of 41-50 (25.7%), whereas the minority were above 60 years old (1.3%). The majority of respondents were Saudis (93.4%), and mostly were highly educated with Bachelor or higher degrees (85.8%). About 75% of the respondents' household monthly income was higher than 10,000 Saudi Riyals (SR). Sociodemographic data of the respondents is summarized in Table 1 . A high percentage of respondents (95.7%, n=784) answered correctly by stating that antibiotic misuse can result in developing bacterial generations that are resistant to antibiotics, and antibiotics are not useful to treat viral infections such as seasonal flu and common cold (73.8%, n=605). Almost two-third (61%, n=500) agreed that the most common causative agent for URTIs are viruses, and more than half (54%, n=443) agreed that URTIs can be cured without antibiotics. Nevertheless, about one-third of the respondents (32.3%, n=256) believed that antibiotics can enhance the recovery from viral infections. About 10% (n=85) only agreed that antibiotics can be stopped once the progression is noticed without the need for completing the course (Figure 2) . Parents' knowledge about antibiotic use in children with URTIs varied from poor to good. About 37% (n=306) of parents claimed that they have good knowledge, whereas more than half (57%, n=466) stated they have intermediate knowledge, and only 5.8% (n=47) acknowledged their poor knowledge (Figure 1) .
According to the total score of parents' knowledge, 66.5% (n=545) of parents have good knowledge (score 6-8) about antibiotic use in URTIs, 32.3% (n=265) have intermediate knowledge (score 3-6), while only 1.2% (n=10) were shown to have poor knowledge (score 0-3) (Figure 1) . A Mann-Whitney U test was performed to Zakai 325 determine whether the differences in the knowledge scores are statistically significant in relation to different socio-demographic factors of parents. Higher knowledge scores were found in Saudi than non-Saudi parents (p = 0.001), parents with higher educational levels (p = 0.00008), parents with higher monthly incomes (p = 0.0001), and parents whose children were in private and international schools (p = 0.0001). These differences were statistically significant. Figure 3 summarizes the significant differences of knowledge scores in relation to different socio-demographic factors. Almost 35% (n=285) of parents reported selfprescription of antibiotics for their children at least once, and about 13% (n=105) of them self-prescribed leftover antibiotics for their children. Many reasons were reported for self-prescription. The most common was that they already knew that physician will prescribe the same medication. The next common reason was that the symptoms were too minor to take the child to hospital, followed by that the antibiotic was given according to pharmacist's advice (Figure 4) .
In regards to different parents' attitude toward asking physicians to prescribe antibiotics, about 75% stated they asked their physicians to prescribe antibiotics for their children at least once, and minority of them had insisted on it. About 10% of physicians prescribed antibiotics upon parents' requests. In more than 85% of the cases, the physician explained whether the child needs an antibiotic for current illness. A very minor percentage thought of changing their physicians because they do not prescribe antibiotics upon their requests, while more than half thought to change physicians because they overprescribe antibiotics for their children. According to the attitude score, almost 97% of parents had positive attitude toward antibiotic use in URTIs (Table 2) .
To determine if the differences in the attitude scores are statistically significant in the in relation to different socio-demographic factors of parents, Mann-Whitney U test was performed. There was a significant relation between positive attitude and high monthly income (p = 0.0001), and between positive attitude and parents whose children were in private or international schools (p = 0.0001). However, there was no significant relation between positive attitude and parents' nationality (p = 0.114), nor educational levels (p = 0.734) ( Figure 5 ).
DISCUSSION
In this study, the parental knowledge and attitude toward antibiotic use in URTIs was examined in the Western region of Saudi Arabia. The results show that some parents have misconception and poor to intermediate knowledge about antibiotic uses in children. The reported knowledge score shows that about two-third (66.5%) of parents has good knowledge toward antibiotic use in children with URTIs. Similar to the literature, the findings of this study shows that parents' lower education, monthly income, and type of school were the main factors associates with poor knowledge toward antibiotic use in children (You et al., 2008; Togoobaatar et al., 2010; Rousounidis et al., 2011; Panagakou et al., 2012; Abobotain et al., 2013; Al-Shawi et al., 2018) . The majority of parents involved in this study admitted that antibiotic misuse can lead to antibiotic resistance (95.7%). This finding is much higher the ones reported in other studies in Saudi Arabia, and Hong Kong (You et al., 2008 , Al-Shawi et al., 2018 . Almost one-third of our respondents agreed that antibiotics can reduce symptoms and increase recovery from viral infections. A Child illness was too minor to seek medical advise Physician will prescribe same medication
Used leftover antibiotics
Admitted self-prescription of antibiotics to their children higher percentage (57.7%) was reported in the central region of Saudi Arabia (Abobotain et al., 2013) . In addition, other studies reported high percentages of respondents claimed that antibiotic can accelerate the recovery of URTI (Rousounidis et al., 2011; Yu et al., 2014; Al-Shawi et al., 2018) . Only around 10% of respondents believed that it is not required to complete the course once recovery is noticed. Higher percentages were reported in Riyadh (28.7%) (Abobotain et al., 2013) , and Hong Kong (42%) (You et al., 2008) . Self-medication has been studied extensively worldwide. In more than a decades, a study conducted in Tanzania in 2004 (Kagashe and Francis, 2004) reported that 37% of medications that were bought from community pharmacies were prescription-only medication. A decade later, in a recent study in Riyadh (2015) , the percentage increased to 49% (Aljadhey et al., 2015) . More than onethird of parents in this study (34.8%) admitted selfprescription of antibiotics for their children. Similar findings were reported in an urban Chinese area (36%) (Bi et al., 2000) , while a higher percentage was reported in a study conducted in a rural Chinese area in 2014 (62%) (Yu et al., 2014) , and Eastern region of Saudi Arabia (56.9%) (Al-Shawi et al., 2018) , whereas a lower percentage was reported in Greece (23%) (Edwards et al., 2002) . In our study, parents explained the main reasons of self-prescription as that physician will prescribe the same medication, and their children had minor illnesses that do not require hospital visit. Our findings were consistent with other studies in Saudi Arabia (Al-Shawi et al., 2018) , Bahrain (James et al., 2006) , Magnolia (Togoobaatar et al., 2010) , Vietnam (Le et al., 2011) , and China (Bi et al., 2000) , in which less severe illnesses were the main reason for giving antibiotics to children. These reasons contradict with other findings in studies conducted in developing countries where low cost of antibiotics was considered as the main reason for self-medication (Saradamma et al., 2000; Suleman et al., 2009) .
In our study, about three-quarters of parents requested antibiotics for their children at least once. This finding is higher than those reported in other studies in Saudi Arabia (Al-Shawi et al., 2018) , and China (Yu et al., 2014) . A very minor percentage (7.6%) thought of changing their physicians because they do not prescribe antibiotics upon their requests. Low percentages were also reported in Saudi Arabia (Al-Shawi et al., 2018) and Cyprus (Rousounidis et al., 2011) . The majority of parents (88.4%) admitted that physicians did not prescribe antibiotics upon their request, and the majority of physicians (75.7%) explained the disease and the need for prescribing antibiotics; which is also similar to another Saudi study (Al-Shawi et al., 2018) .
The use of leftover antibiotics is a part of antibiotic misuse, and can be a major source of increasing antibiotic resistance. The easy access to antibiotics in community pharmacies in Saudi Arabia, as many other Middle Eastern countries plays an important role in increasing the availability of the drug at homes. Overprescription by physicians, dispensing prescription medication without prescription by pharmacists, or noncompliance with treatment dose by patients, are all involved in facilitating the use of leftover antibiotics (You et al., 2008; Togoobaatar et al., 2010; Abobotain et al., 2013) . Therefore, it is important for physicians to prescribe exact doses that are required by patients, advice patients to complete the antibiotic course, and discard any excess drugs. Our study revealed that 12.8% of parents used leftover antibiotics for their children, which is similar to the finding of another Saudi study (Al-Shawi et al., 2018) .
Although health services are mostly free for all citizens in Saudi Arabia, the availability of antibiotics has not been regulated until early 2018, where the Saudi Ministry of health sets regulatory protocols for antibiotic prescription by the Executive Regulations of Health Practice Law, which prohibit pharmacists from dispensing any drug without a prescription issued by a doctor with a license to practice in the Kingdom. Therefore, further studies are required to compare the status of parents' knowledge and attitude toward antibiotic use after these regulations come into force.
Conclusion
This study revealed good knowledge and positive attitude toward antibiotic use in URTI in Children in parents in the Western region of Saudi Arabia. Emphasis to run more educational health programs about antibiotic use is needed, especially for parents who have children attending schools. Training for healthcare providers and pharmacists about proper antibiotic prescription should be considered to collaborate in increasing public awareness of antibiotic use, rather than only prescribing antibiotics. Running campaign in public areas should also be considered to improve the relationship between patients and healthcare providers for proper delivery and increasing the awareness of antibiotic use.
